UNCLASSIFIED 


AD  NUMBER 

AD005187 

NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors;  Foreign 
Government  Information;  30  SEP  1949.  Other 
requests  shall  be  referred  to  British 
Embassy,  501  Pennsylvania  Avenue,  NW, 
Washington,  DC  20001. 

AUTHORITY 

DSTL,  AVIA  26/1744,  14  Apr  2009 


THIS  PAGE  IS  UNCLASSIFIED 


00 

rH 

»«L 


i> 

Of 

ca 


»sns#5L^ae!a 

Oi  GO 


central  radio  ru pr  ■ n J 

MINISTRY  OF  SUPPLY 

Telecommunications  Research  Establishment 
Gt,  Malvern,  Worcs, 


T.R.E. 

MEMORANDUM 

No. 15! 


A METHOD  OF  MiKET,  TAGLESS  SOLDER  CO!TNBOTION5  00  INSULATORS 
AND  CARBON  FILM  RESISTORS  FOR  PRINTED  ^IRTNG- 
TI33HMICJUES 


AUTHORS:  V/.  R.  O'jWVAl 

S.  BROOKES 


.EFRCWED:  G.W.A.  DUIBEBR 


Readers  of  this  Memorandum  are  reminded  that  it  expresses  the  personal  view  of  the  Author  and  does  not  necessarily  present  Official  policy. 


*<4, 


PATENTS 

The  reader  is  warned  that  the  contents  of  this  Report  may 
form  the  subject  of  Patents  or  pending  Patent  applications, 
and  that  no  attempt  has  been  made  to  furnish  in  the 
Report  complete  information  concerning  such  Patents  or 
applications.  Information  regarding  Government  owned 
Patents  and  applications  relevant  to  the  contents  of  this 
Report  may  be  had  on  application  to  the  Ministry  of  Supply 
(Pats.  2),  St.  George's  Court,  New  Oxford  St.,  London,  W.C.l. 


Crouin  Copyright  Reserved. 


T.R.E.  Form  16 


M 42573, '2071  2 '52  4000  M&CIWar)  S', 


Best 

Available 

Copy 


T.R.E.  Homo  No.  159 


UNCLASSIFIED 


lETT-IOD  OF  -"igHG  ITGLESS  SOLDER  CONNECTIONS  TO  INSULATORS 

' Ad  cjfflB'oifljaS!  i?:sis¥6its  for  printed  ~,mSW 


In  parallel  with  tho  development  of  suitable  flat  resistors  for 
printed  circuit  tcchnieuo  it  has  boon  nocessary  to  find  a method  of  making 
o loot rode  connoctions  diroe tly  to  these  oar  bon  film  resistors.  It 
must  be  possible  to  solder  to  those  electrodes.  A satisfactory  method 
has  boon  developed  and  this  has  also  boon  found  useful  in  making  solder 
connections  to  insulatin'';  strips,  to  floss  groupboords  and  formers  used 
for  '..inding  potentiometer  elements. 

xRoerssjis  iiiyriSTiQATSD  • 

The  following  methods  of  providing  metallic  contact  to  carbon  film 
resistors  have  boon  cried  .and  t.e  rosults  tabulated. 


licthod 

1.  Chemical  reduction  of  metallic 
salt  to  fora  thin  metal  film. 


2.  Thickening  of  above  film  by 
electrolytic  notion. 


5.  D praying  of  copper,  zinc  and 
cadmium. 

A.  Copper  foil  bonding 

5,  formation  of  silver  or  other 
octal  foil  by  hot  pressing 
powderod  raotal. 

6.  proprietary  silver  inks. 


No  suit  3 

Film  not  strongly  odhoront. 

>7ill  not  solder.  Suitable  as 
temporary  contact. 

Reduced  metal  film  adhered  to 
electrolytic  film  and  both 
pooled  off. 

Impossible  to  solder.  Suitable 
as  pressure  contact  connection. 

Connection  uncertain  and 
oumbcrsorio  to  apply. 

Not  adhoront  to  carbon  film. 


High  resistance  connection. 
Impossible  to  soldor. 

High  rosi stance  contact.  Not 
possible  to  soldor. 


7.  Kotallio  dust  nixed  in  synthetic  High  rosistanco  contact.  Not 

rusin  to  form  a paste,  possible  to  soldor. 

o.  Metallic  duct  hot  dic-pressod  on  Satisfactory  connection  and 

soni -polymerised  synthetic  resin,  suitable  for  soldoring. 

This  last  msthod  has  been  found  to  be  completely  satisfactory 
vfhen  carefully  carried  out  ana  is  described  in  dciail  below. 

DESCRIPTION  OP  TIE  SUCCS^FUL  HipCESS_ 

Tho  process  is  as  follows:  The  areas  where  conductor  linos  aro 

rceuirod  aro  coated  with  a synthetic  resin  cement  by  brushing  for 
simolc  linos,  or  by  silk  screen  stencilling,  offset  printing  or 
3t>r crying  through  a mask  for  more  complicated  circuit...  The  film 
of  oernont  must  bo  made  as  thin  as  possible. 
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Tho  metallic  pa  ’dor  (precipitated  silver  has  be  a a nest  successful) 
is  dusted  by  moans  cf  a fine  mesh  sievo  over  the  circuit  element  to  a 
sufficient  thickness  to  saturate  the  conent.  She  excess  powder  is 
tappod  off  and  tho  place  placod  for  about  10  minutes  in  an  oven  operating 
at  about  80°C.  This  drivos  off  root  of  the  volatile  solvent.  The  circuit 
element  is  then  withdrawn  from  the  oven  and  placed  in  a heated  pros3,* 
profarably  using  a heated  circuit  die,  tho  temperature  and  pressure 
doponding  on  tho  base  material  and  the  synthetic  resin  being  used.  The 
circuit  element  is  withdrawn  from  the  press  -.jficn  the  resin  is  fully  cured. 

The  resin  used  for  the  experiments  is  Bekolit^  Oement  J.11185,  heated  to 
140°C.  for  about  half  an  hour;  but  with  higher  prossuro  under  heated  dies, 

3 tier  tor  times  hrvo  been  found  satisfactory,  nnd  tho  finish  and  adherence 
improved. 

The  heat  and  pressure  cause  the  metallic  particles  to  penetrate  tho 
resin  and  to  embed  thcmsolves  in  tho  base  material,  at  the  same  time 
providing  a principally  r.ietallic  outer  layer  suitable  for  soldoring. 

In  order  to  asoertain  ..he  reliability  of  the  connection  to  the  carbon  film 
and  tho  resistance  per  unit  square,  specimen  3hecta  have  been,  measured 
before  and  after  the  deposition  of  the  electrodes.  Tina  measurement  also 
provided  an  indication  of  the  change  in  resistance  of  the  film  duo  to  tho 
load  and  pressure.  The  change  in  ohms  pur  unit  square  should  be  lesc  than 
five  per  cont  providing  that  reasonable  care  is  tab  on  in  the  process. 

Figuro  1 explains  the  adherence  of  the  metallic  coating  to  tho  base 
layer.  In  figure  1 (a)  it  trill  be  seen  tliat  there  is  a rcsin-carbcn  phase 
between  the  metal-resin  and  carbon-rosin  phases.  This  is  due  to  the 
ponotra  tiou  to  tho  oarbon-resin  layer  of  some  of  tho  thin  film  of  circuit 
line  rosin.  Tho  adherence  of  the  metallic  film  is  duo  to  the  presence  of 
this  transitional  phase.  The  apparent  disadvantage  of  such  a mechanism  is 
that  a high  resistive  layer  is  interposed  botv/eoh  the  conductor  and  the 
resistor.  Experiment  iias  shown  that,  in  resistors  with  up  to  0.2  inch 
betvTocn  electrodes,  the  increase  in  resistance  is  less  than  5;j  from  all 
causes  involved  in  the  process.  T)ic  current  density  at  tlio  elec  Erodes  is 
not  incrcasod.  beyond  tliat  of  the  resistor  area  since  all  ports  under  tho 
electrodes  aro  at  tho  same  potontir.l.  On  the  other  hand.  Figure  l^b)  shows 
how  tho  chemical  reduction,  electrolytic  and  die  etompoa  metal  fo_i  process 
fail  to  securo  adhosion.  Fi.guro  1 (c)  demonstrates  the  high  resistance  and 
difficulty  of  soldoring  tho  mocal-rosin  paste  films.  V.'tion  attempting  to 
solder  such  a film,  the  rosin  melts  and  flows  between  tiio  metal  and  the 
solder  connection. 

outhi-iimg  mr ctrode  aweas 

As  already  mentioned,  for  simple  tost  strips,  the  synthetic  rosin  film 
can  be  deposited  by  brush  or  rubber  roller,  but  for  more  complex  circuits 
or  areas  it  is  necessary  to  use  a mask  or  stencil.  Experimental  work  has  ocen 
carried  out  using  silk  sercons  and  satisfactory  rosults  achieved.  It  is 
necessary  to  provide  a stencil  that  is  npt  affected  by  the  solvents  used  to 
clear  tho  synthotio  rosin  off  tho  silk  screen.  This  can  be  occonplished  by 
protecting  the  masked  areas  of  tho  stencil  with  another  synthetic  rusin 
y/hich  is  insoluble  in  tho  solvents  of  tho  circuit  line  rosin. 

A second  circuit-making  method  is  to  spray  the  thin  rosin  film 
through  an  open  stencil.  For  laboratory  purposes  this  is  more  difficult  to 
cut  than  a silk  screen  stencil  but  would  probably  be  more  suitable  for 
automatic  operation.  Other  rasthods  of  applying  the  resin  suggest  themselves, 
such  as  off-set  and  die  printing  or  photo-mechanical  means. 

Apart  from  the  use  of  the  metallic  dusting  technique  for  printed 
circuits  and  resistors,  it  is  suggested  that  tho  jfintsn*  would  be  useful  for 
providing  solderablo  contacts  on  the  ends  of  wire-wouiil  potentiometers 
and  variablo  resistance  formers,  especially  where  a flat  strip  of  resin 
impregnated  paper  or  fabric  is  used,  Tfith  toroidal  formers,  special 
jigs  would  bo  required  to  prevent  the  operation  of  pro ssixg, brushing  the 
former.  A further  use  for  tho  process  is  to  provide  solder  connections 
to  components,  so  dispensing  with  cyalcts  and  tags.  Applications  are 
illustrated  in  Figures  2 and 


CONCLUSIONS 


The  process  has  boon  successfully  used  on  poor  quality  synthotio 
rosin  paper  bondod  material,  fabric  basod  natorial3,  asbostos  loaded 
and  good  quality  puro  rosin  boards.  It  is  tho  only  net ’nod  among  those 
tried  in  which  3uooessful  soldered  faints  have  boon  mado  to  tho  carbon- 
resin  coated  fabric  base  matorlal  that  it  is  intended  to  use  for  aspect 
ratio  resistors  (sec  f.R.E,  Technical  Note  ">10.43  : Aspect  Ratio 

Resistors  for  Printed  and  Deposited  Circuits). 

ILLUCTRiffilOKS 

Figure  1-  Phases  in  Contact  llochanism  - RTS1 1/6047 

2.  Photograph  of  Errr.plos,  - TEE  - A.  5796 

3.  Application  of  Tagless  Solder  Connections  - RTR/6C66. 


AUTHORS:  iff,  R.  COMAY 

R.  BROOKES 

APPROVED;  G#  '<V.  A.  DIMMER 


30th  September.  1949 


•PO^j 

<TE 


. '(la.)  POWDERED  METAL  ON  RESIN  METHOD 


k\S\ 


RESIN -FABRIC 


(lb)  SPRAYED 
METAL  ELECTRODES 


METAL- RESIN  O0^000  O Op 


RESIN-  FABRIC 


(ic)  POWDERED  METAL  IN  RESIN 


PHASES  IN  CONTACT  MECHANISM. 


DIA6.N5  R.TR.»/6047 


w*  /fD  SVNTHfTtr 
fHMH  ROHJff)  t AMtMATfS 


SILVER  AR£A.\ 
FQR  CONNECTION 
TO  CIRCUIT 


SILVER  AREA  ^ 
FOR  COMPONENT 
CONTACT 


rn^gm 


NARROW  SILVER 
LINE  TO  REDUCE 
THERMAE. 

CONDUCTION 
WHEN  SOLDERING) 


PRINTED  METAL  CONTACT  FOR  TAGLESS 
GROUP  BOARDS  AND  COIL  FORMERS. 


METALLIZED  CONTACT 
AND  TRACK  DIVIDING 
LINE. 


3b.  METHOO  OF  PROVIDING  SOLOERED  TAPPING 
POINTS  ON  CARBON  FILM  POTENTIOMETERS. 


[dStl]  ; 


Defense  Technical  Information  Center  (DTIC) 
8725  John  J.  Kingman  Road,  Suit  0944 
Fort  Belvoir,  VA  22060-6218 
U.S.A. 


AD#:  AD0005187 

Date  of  Search:  14  Apr  2009 

Record  Summary:  AVIA  26/1744 

Title:  Tagless  solder  connections  to  insulators  and  carbon  film  resistors  for  printed  wiring 
techniques:  method  of  making 

Availability  Open  Document,  Open  Description,  Normal  Closure  before  FOI  Act:  30  years 
Former  reference  (Department)  159 
Held  by  The  National  Archives,  Kew 


This  document  is  now  available  at  the  National  Archives,  Kew,  Surrey,  United 
Kingdom. 

DTIC  has  checked  the  National  Archives  Catalogue  website 
(http://www.nationalarchives.gov.uk)  and  found  the  document  is  available  and 
releasable  to  the  public. 

Access  to  UK  public  records  is  governed  by  statute,  namely  the  Public 
Records  Act,  1958,  and  the  Public  Records  Act,  1967. 

The  document  has  been  released  under  the  30  year  rule. 

(The  vast  majority  of  records  selected  for  permanent  preservation  are  made 
available  to  the  public  when  they  are  30  years  old.  This  is  commonly  referred 
to  as  the  30  year  rule  and  was  established  by  the  Public  Records  Act  of 
1967). 


This  document  may  be  treated  as  UNLIMITED. 


